An improved rhodopsin/EGFP fusion protein for use in the generation of transgenic Xenopus laevis.
Previous studies by Papermaster and coworkers introduced the use of rhodopsin-green fluorescent protein (rho-GFP) fusion proteins in the construction of transgenic Xenopus laevis with retinal rod photoreceptor cell-specific transgene expression [Moritz et al., J. Biol. Chem. 276 (2001) 28242-28251]. These pioneering studies have helped to develop the Xenopus system not only for use in the investigation of rhodopsin biosynthesis and targeting, but for studies of the phototransduction cascade as well. However, the rho-GFP fusion protein used in the earlier work had only 50% of the specific activity of wild-type rhodopsin for activation of transducin and only 10% of the activity of wild-type in rhodopsin kinase assays. While not a problem for the biosynthesis studies, this does present a problem for investigation of the phototransduction cascade. We report here an improved rhodopsin/EGFP fusion protein in which placement of the EGFP domain at the C-terminus of rhodopsin results in wild-type activity for activation of transducin, wild-type ability to serve as a substrate for rhodopsin kinase, and wild-type localization of the protein to the rod photoreceptor cell outer segment in transgenic X. laevis.